A new geminivirus, tomato mottle virus (TMoV), affecting tomato production in Florida has been cloned and sequenced. Sequence analysis of the cloned replicative forms of TMoV revealed four potential coding regions for the A component [2601 nucleotides (nt)] and two for the B component (2541 nt).
Comparisons of the nucleotide sequence of the TMoV genome with those of other whitefly-transmitted geminiviruses indicate that TMoV is a typical bipartite geminivirus of the New World and is closely related to but distinct from abutilon mosaic virus.
A whitefly-transmitted geminivirus was identified as a major new pathogen in the 1989 autumn tomato crop in central and south Florida (Simone et al., 1990; . Subsequently, serious outbreaks have occurred in the 1990 to 1991 autumn and spring tomato crops, and the virus has been detected in all major tomato production areas of Florida.
The virus has been given the descriptive name tomato mottle virus (TMoV), based on the symptoms observed in field tomatoes in Florida. The symptoms are mild when compared to those caused by certain other tomato geminiviruses such as tomato golden mosaic virus (TGMV) and tomato yellow leaf curl virus (TYLCV) but yield losses of 50~ have been reported in the field when TMoV infection occurred early in the crop.
The TMoV culture was derived from a sample of infected tomato plants from the southwest area of Florida in 1989. The virus was mechanically transmitted from tomato to Nicotiana benthamiana by D. E. Purcifull. The culture was subsequently transferred to N. x edwardsonii and maintained in the latter species for the studies reported herein.
TMoV replicative form DNA was isolated from mechanically infected tobacco as described previously for abutilon mosaic virus (AbMV) DNA (Abouzid & Jeske, 1986; Abouzid et al., 1988, procedure B) . However for TMoV, the replicative form DNA fraction did not contain significant amounts of ssDNA, in contrast to AbMV extracts. The supercoiled, replicative form of TMoV DNA was further purified by agarose gel electrophoresis and eluted from the gel, using the Prep-A-Gene DNA Purification Kit (Bio-Rad). Linearized TMoV DNA components were cloned into the plasmid pGEMEX-I (Promega) by ligation into the restriction site SacI (A component) and EcoRI (B component) . The two cloned components were identified as A and B on the basis of hybridization to componentspecific probes of bean golden mosaic geminivirus Florida isolate (BGMV-FL) . Subclones of TMoV, generated by restriction of both DNA components by Apal and by SphI for the A component, were obtained and sequenced through the SacI and EcoRI sites to verify that our SacI and EcoRI clones represented the entire TMoV genome.
The sequence of the bipartite TMoV was determined by the dideoxynucleotide chain termination method (Sanger et al., 1977) , using the United States Biochemical Corporation Sequenase Version 2.0 DNA Sequencing Kit. Synthetic oligonucleotide primers were synthesized by the University of Florida Interdisciplinary Center for Biotechnology Research (ICBR). Assembly and comparative analysis of the TMoV sequence were done using the ICBR Computer Core which has the University of Wisconsin Genetics Computer Group (UWGCG) software.
The sequence of TMoV DNA, determined completely in both directions, is shown in Fig. 1 (Fig. 3c and d) . The dendrogram for the UTRs of the A component shows a close sequence relationship between TMoV and TGMV in this area of the genome (Fig. 3 c) . For the UTRs in the B component dendrogram, PYMV shows a similarity to SqLCV and is very distant from AbMV and TMoV (Fig.  3d) Fig. 2 . Maps of the TMoV genomic A and B components. The solid arrows define the positions of the ORFs identified according to nomenclature described for TGMV (Hamilton et al., 1984) , and the hatched lines define the CRs. The positions of the cloning sites and the restriction enzymes used for cloning are indicated outside the circles. (88) 74 (79) 77 (87) 75 (86) 77 (89) 80 (81) 61 (76) 59 (67) 63 (68) 78 (87) 86 (91) 84 (91) 65 (76) 72 (78) 75 (87) 75 (86) 76 (81) 81 (89) 69 (80) 66 (64) Fig. 2 and are designated by the convention adopted for TGMV (Hamilton et al., 1984) . Sequence data: AbMV (Frischmuth et al., 1990) ; BGMV Puerto Rico isolate (PR) (Howarth et al., 1985) ; BGMV Florida isolate (FL) (E. Hiebert, unpublished results); ACMV (Stanley & Gay, 1983) , PYMV (Coutts et al., 1991) ; SqLCV (Lazarowitz & Lazdins, 1991) ; TGMV (Hamilton et al., 1984) ; TYLCV (Navot et al., 1991) . Amino acid comparisons (given in brackets) are based on similarities as determined by the UWGCG GAP program. Table 1 . Sequence for BGMV-FL B was not available for analyses. ACMV B was excluded from the analysis shown in (d) because the sequence alignment showed large gaps if it was included. The sequences were aligned by the UWGCG program PILEUP and the relationships analysed by the PAUP program (Swofford, 1991) . dissimilarities (Fig. 3) . Furthermore, TMoV and TGMV differ from TYLCV in having a bipartite genome whereas TYLCV is monopartite (Novat et al., 1991) . All the whitefly-transmitted geminiviruses characterized to date can also be grouped on the basis of geographical origins (Howarth & Vandemark, 1989) . TYLCV and African cassava mosaic virus (ACMV) share sequence similarities (Fig. 3 a and c) 
